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NOS2 



Densitometry 14.6 13.3 9 163 69 6.5 




VEGF 



Densitometry 5.6 6.2 18 33.6 1.5 1.2 30.1 1.5 15 4.8 9.9 



(57) Abstract 

The invention provides, for example, in vitro and in vivo methods for screening modulators of NOS-2 activity using p53 mutant cells, 
methods of predicting the benefit of administering NOS-2 inhibitors to a cancer patie.it, and methods of treating cancer by administering 
NOS-2 inhibitors to patients with p53 mutant cancers. 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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VIII 


El 



Date of submission of the demand 
06/04/2000 



Date of completion of this report 
11.01.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 

Weaver, M 

Telephone No. +49 89 2399 8689 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



( 



r 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US99/2741 0 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1-48 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-22 



as originally filed 



Drawings, sheets: 



1/7-7/7 



as originally filed 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 19, 20 (part), 21, 22. 



H the said international application, or the said claims Nos. 1 9, 20 (part), 2 1 , 22 with respect to industrial 
applicability relate to the following subject matter which does not require an international preliminary 
examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements belovrf or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



1. Statement 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US99/27410 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



■22 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



•22 



Industrial applicability (IA) Yes: Claims 1-18; 19, 20 (part) 

No: Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Section III 

Claims 19 and 20, insofar as they encompass an in vivo diagnostic method, and 
claims 21 and 22 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

Section V 

1 . D1 (Oncogene 1 7 (1 998) 2323; abstract; page 2323, column 1 , lines 27 - 40; page 
2327, column 1 , lines 16-46; page 2329, column 2, lines 9-17) discloses that 
inducible nitric oxide synthase (iNOS) is under negative regulatory control of p53 
and that enhanced expression of iNOS occurs in cells expressing a mutant p53 
protein. Various modulators of iNOS are also disclosed. 

2. D2 (Proc Natl Acad Sci USA 95 (1998) 8823; abstract; page 8823, column 1 , line 

1 - column 2, line 33) also discloses that p53 protein accumulation down-regulates 
iNOS (referred to here as NOS2) and that NOS2 expression is up-regulated in 
p53 knockout mice. Stimulators and inhibitors of NOS2 are also identified. 

3. Thus, although there is no explicit disclosure of the method of claim 1 of the 
present application in either of D1 or D2, it would be immediately apparent to the 
skilled person reading either of these documents that, in order to screen for 
modulators of NOS2 other than those described in D1 or D2, a cell system that 
expresses NOS2, such as the p53 mutant-expressing cells described in D1 or D2, 
whether in vitro (e.g. glioma cells as in D1) or in vivo (e.g. p53 knockout mice as in 
D2) would be the only and obvious choice when seeking to solve the problem of 
providing a means of identifying new NOS2 modulators. 

Claim 1 thus lacks an inventive step and does not meet the requirements of Article 
33(3) PCT. 

4. Dependent claims 2 - 10 do not appear to contain any features which, in 
combination with the features of any claim to which they refer, meet the 
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requirements of the PCT in respect of inventive step, given the disclosures of D1 
and D2. 

5. As the assays described in D2 are also performed in vivo in mice (see point 3 
above), claims 11-18 also lack an inventive step (Article 33(3) PCT) for the 
reasons set out in point 3. 

6. The relationship between NO, NOS2 and p53 expression is described in D1 and 
D2. Moreover, D2 (in particular page 8823, column 2, lines 22 - 27; page 8827, 
column 1 , lines 3 - 32) suggests in very clear terms that increased NO levels 
produced by NOS2 in p53 knockout mice may cause cancer progression in some 
cell types, such as lymphocytes, which have a loss of p53 function. 

In the light of this disclosure in D2, the objective problem to be solved by the 
subject-matter of claims 19 and 21 is considered to be the provision or 
identification of means for reducing NO levels in oder to treat cancer progression 
in p53 mutant cancer cells. This problem is solved by identifying and/or 
administering a NOS2 inhibitor. However, NOS inhibition and inhibitors are known 
in the art (see e.g. D2, page 8823, column 2, lines 4-8). This solution is therefore 
merely one of several straightforward possibilities from which the skilled - person 
would select, in accordance with circumstances, without the exercise of inventive 
skill, in order to solve the problem posed. 

Claims 19 and 21 and their dependent claims 20 and 22 therefore do not meet the 
requirements of Article 33(3) PCT. 

7. For the assessment of the present claims 19 and 20, insofar as they encompass 
an in vivo diagnostic method, and claims 21 and 22 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT Contracting States. 
The patentability can also be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 
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8. It should be noted that as a result of the language "immune deficient animal" used 
in claim 11, claims 1 1 - 17 encompass a screening method performed on living 
human subjects. Such methods are unacceptable in most jurisdictions (e.g. that of 
the EPO) as being contrary to morality. 

Section VII 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 

Section VIII 

1 . The meaning of the abbreviation "NOS2" (page 7, line 33 of the description) would 
have to be given at least once in the claims (Article 6 PCT). 

2. The term "p53 mutant cell" is vague and unclear (Article 6 PCT) and would have 
to be replaced by the definition given on page 7, lines 24/25 of the description. 
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Date of mailing 
(day/month/year) 
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Applicant's or agenf s file reference 
15280-358PC 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US99/27410 v/ ' 


International filing date (clay/month/year) 
17/11/1999 ^ 


Priority date (day/month/year) 
23/11/1998^ 


Applicant 

THE GOVERNMENT OF THE UNITED STATES OF AMERICA ... 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 



<>U3\o\ 



The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). " 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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International application No. 

PCT/US 99/27410 </ 


International filing date 

(day/month/year) 17/11/1999 y/ 


Applicant 

THE GOVERNMENT OF THE UNITED STATES OF AMERICA ... 



1 . [^] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 

Filing of amendments and statement under Article 19: ^ 4 ~ 0 0 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed Instructions, see the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
' — ' Article 1 7(2)(a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

[ | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further actlon(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 90bis.3, respectively, before the 
completion of the technical preparations for international publication. 5 *2 0 I 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

^ - Vb • ©o do liu+eA ) 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election witfjin 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 



jction within 1 9 months from the 



Name and mailing address of the International Searching Authority 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Qjj] Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 

Jaap Hurenkamp 
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These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see abo the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article', "Rule", and "Section" refer to theprovisiona of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been /is filed, see below. 



Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 
one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where daims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application Is to be published. 



Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)" (see below, under 'Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
International application Is English, the letter must be In English; If the language of the international application 
is French, the letter must be In French. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



What parts of the International application may be amended? 



Where not to file the amendments? 



What documents must/may accompany the amendments? 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 

fri) the claim is cancelled; 

(iii) the claim is new; 

(rv) the claim replaces one or more daims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner In which amendments must be explained In the 
accompanying totter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51]: 
'Claims 1 to 29, 31 , 32, 34, 35, 37 to 46 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 
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